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In This IssueThe Pushmi-Pullyu of Prion Transport
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The prion protein PrPC is involved in the initiation of neurodegenerative diseases
such as scrapie. PrPC is transported within neuronal axons, but it is not clear how
it moves. Encalada et al. find that PrPC transport vesicles associate simultaneously
with kinesin-1 and dynein, motors with opposite directionalities. They show that,
in vivo, both motors remain attached to vesicles regardless of transport activity
or direction. Thus, modulation of kinesin-1 and dynein activity, rather than regula-
tion of their association with vesicles, determines PrPC transport.A One-Two Punch for Aneuploid Cells
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Aneuploidy is a hallmark of cancer that may be exploited therapeutically. Tang et al. have now identified compounds
that kill aneuploid cells, but not euploid cells. The energy stress-inducing agent AICAR and the protein folding inhibitor
17-AAG both selectively antagonize proliferation of aneuploid mouse cells and aneuploid human cancer cells and are
particularly effective in combination. The results suggest a strategy for targeting a broad spectrum of cancers.Marking the Path to Differentiation
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Many key developmental genes in embryonic stem cells (ESCs) are bivalently marked by histone H3K4 and H3K27
methylation. The functional role of H3K4 methylation has been unclear. Jiang et al. report that mammalian Dpy-30,
a core subunit of MLL methyltransferase complexes, is required for efficient H3K4 methylation throughout the ESC
genome. ESCs lacking Dpy-30 can self-renew but show differentiation defects, particularly along the neural lineage.
The results establish a role for Dpy-30 and H3K4 methylation in ESC differentiation.QC for Oocytes
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The genetic quality of female oocytes is under tight control by p63, a cousin of the
tumor suppressor p53. Deutsch et al. reveal that a network of domain-domain
interactions keeps p63 in an inactive and dimeric state. DNA damage triggers
an irreversible switch of p63 from its inactive state to its active tetrameric form.
This conformational transition leads to the elimination of damaged germ cells,
offering insight into how females ensure genetic stability of their finite number of
oocytes.ATP Delivers Marching Orders to the Proteasome
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Protein degradation by the 26S proteasome and its homologs relies on ATP binding and hydrolysis. Smith et al. find
that, for PAN, a hexameric proteasomal ATPase, the number and position of bound ATPs governs the complex’s
activity. ATP binding to one protomer reduces binding to the adjacent protomer, consistent with a model in which
the PAN subunits use ordered ATP binding and hydrolysis to power proteolysis. These findings may help to explain
the interactions between the hexameric ATPase and the core proteasome particle.Cell 144, February 18, 2011 ª2011 Elsevier Inc. 455
The Stem Cell Niche Is Givin’ Me Goosebumps
PAGE 577
When arrector pili muscles (APMs) in the skin contract, they raise hair follicles,
causing goosebumps. Fujiwara and colleagues now reveal that stem cells in the
hair follicle create a special niche in the underlying basement membrane that
promotes the maturation of APMs and their attachment to hair follicles. Hair follicle
stem cells deposit nephronectin, an extracellular matrix component, onto the base-
ment membrane. Nephronectin binds to an integrin expressed by muscle precur-
sors and induces their differentiation. The findings suggest that basement
membrane specialization is a mechanism for developmental patterning.A Breakdown of NPC Breakdown
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At the beginning of mitosis, cells in higher eukaryotes dismantle their nuclear envelope (NE), which requires disas-
sembly of nuclear pore complexes (NPCs). Laurell et al. demonstrate that timely NPC disassembly depends on hyper-
phosphorylation of the peripheral nucleoporin Nup98 by multiple kinases. Nuclei carrying a phosphorylation-deficient
mutant of Nup98 disassemble slowly such that both permeabilization of the NE and NPC disassembly are delayed,
implicating phosphorylation as an early rate-limiting step.Instant Messaging for Bacteria
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Bacteria communicate via extracellular signals and transfer of plasmids during conjugation. Dubey and Ben-Yehuda
describe a potentially more direct avenue for information sharing. They identify intercellular nanotubes connecting
neighboring bacteria. The tubes allow sharing of cytoplasmic components, and this type of molecular exchange is
ubiquitous, occurring within and between species. Nanotube-mediated cytoplasmic sharing may therefore represent
a key form of bacterial communication in natural multicellular communities.What’s Hot and What’s Not in the Fly Brain
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Animals sense temperature changes by using thermal receptor proteins, but how
thermal information is encoded in the brain and how it affects behavior is less clear.
Gallio et al. examine thermosensation in fruit flies and show that a group of cells
in the antenna functions as the fly temperature sensor. They further demonstrate
that the fly brain segregates hot and cold signals, creating a spatial temperature
map in the brain. The authors’ results suggest that hot and cold stimuli may function
independently to regulate the fly’s response to temperature.Supercharged Cytokines Combat Chronic Infection
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Augmenting host immunity is a potential avenue for clearing chronic viral infections that are refractory to antiretroviral
therapies. Pellegrini et al. report that therapeutic administration of the immunostimulatory cytokine IL-7 promotes clear-
ance of a chronic viral infection in mice without adverse side effects. These effects are mediated through downregu-
lation of the cytokine signaling repressor, Socs3, which results in amplified cytokine production and increased T cell
effector function. Translating these insights to human chronic infections holds promise for eradicating pathogens
that abrogate host immune responses.Cell 144, February 18, 2011 ª2011 Elsevier Inc. 457
